Glutathione transferase activity and isoenzyme composition in primary human breast cancers.
The human glutathione transferases (GSTs) are a multigene family of detoxication enzymes with patterns of expression that are both tissue specific and genetically determined. Changes in the levels of one or more GST isoenzymes have been associated with the development of anticancer drug resistance in cultured cell lines. In this study, total GST activity and GST isoenzyme composition have been determined for 45 primary human breast carcinomas using a 1-chloro-2,4-dinitrobenzene substrate assay and Western blotting, respectively. The GST activity ranged from 5-208 mU/mg protein with a mean of 67 mU/mg protein (+/- 44 SD). GST-pi) isoenzyme protein was detectable on Western blots in 44 of 45 samples. Mu Class GST protein was detected in 18 of 38 samples and undetectable in 20 of the 38 samples tested. By polymerase chain reaction analysis of genomic DNA, the absence of mu class GST in breast tumors was determined to be due to the deletion of the gene for GST-mu in the DNA of those tumors. None of the 43 primary human breast cancer samples tested contained detectable alpha class GST protein. Neither the total GST activity of tumor samples, the quantity of GST-pi protein, nor the presence or absence of mu class GST correlated with other factors known to be of prognostic significance including tumor size, nodal status, estrogen receptor protein positivity, or progesterone receptor protein positivity. Substantial differences exist among primary breast carcinomas in both the amount of GST activity and GST isoenzyme composition. However, these are not tightly linked either to tumor stage or to hormone receptor status. Whether the levels of these enzymes are independent predictors of either risk of recurrence or response to anticancer therapy has yet to be tested directly.